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Epitome 

(57) [Abstract] 

[Technical problem] The effectiveness of the capillary tube seal of a fluid hydrodynamic bearing is raised. 
[Means for Solution] A shaft 2, the shaft 1 with a flange which has a flange 3, and a sleeve 4, In the fluid 
hydrodynamic bearing which filled up with and constituted the fluid F for lubrication in the piece saccate fluid 
restoration section which is the piece saccate fluid restoration section which consisted of annular covering 
device material 5, and was formed between these bearing configuration members, and has ring-like opening 
between the peripheral face of a shaft 1, and the inner skin of the through hole of the annular covering device 
material 5 While considering as the taper side which made the outside diameter of the through hole of the 
annular covering device material 5 smaller than an inside diameter, it considered as the taper side which made 
smaller than an inside diameter the outside diameter of the shaft 2 of the bottom located in the through hole of 
the annular covering device material 5, and the former tilt angle was made larger than the latter tilt angle, and 
it formed. Said ring-like opening which functions as a capillary tube seal by this turns into reverse funnel shape 
ring-like opening which made the outside diameter smaller than an inside diameter, and, in addition to the 
capillary tube force, the fluid F for lubrication was strongly drawn to the interior of bearing by the capillary tube 
force according to the centrifugal force at the time of rotation at the time of quiescence 1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] The fluid hydrodynamic bearing characterized by using ring-like opening of said piece saccate fluid 
restoration section which functions as the capillary tube seal section as reverse funnel shape ringHike opening 
which made the outside diameter smaller than an inside diameter in the fluid hydrodynamic bearing 
characterized by providing the following Shaft It consists of bearing configuration members containing the 
sleeve which receives said shaft, the piece saccate fluid restoration section which opened for free passage the 
radial internal clearance formed between these bearing configuration members and two or more clearances 
including a thrust clearance is filled up with the fluid for lubrication, and a radial dynamic pressure generating 
slot is established in said radial internal clearance, and it is a thrust dynamic pressure generating slot in said 
thrust clearance. 

[Claim 2] The shaft with a flange which has a shaft and a flange Inner skin and opening which form a radial 
internal clearance between the peripheral faces of said shaft It is the fluid hydrodynamic bearing equipped with 
the above, and is characterized by using ring-like opening of said piece saccate fluid restoration section which 
functions as the capillary tube seal section as reverse funnel shape ring-like opening which made the outside 
diameter smaller than an inside diameter. 

[Claim 3] Said reverse funnel shape ring-like opening is the fluid hydrodynamic bearing of claim 2 which 
considers as the taper side which made smaller than an inside diameter the outside diameter of said shaft 
located in the through hole of said annular covering device material while considering as the taper side which 
made the outside diameter of the through hole of said annular covering- device material smaller than an inside 

diameter, and is characterized by making the former tilt angle larger than the latter tilt angle, and forming it. 
[Claim 4] Said reverse funnel shape ringHike opening is the fluid hydrodynamic bearing of claim 2 which 
considers as the taper side which made smaller than an inside diameter the outside diameter of the annular 
lobe of said flange projected so that it may be located in the through hole of said annular covering device 
material while considering as the taper side which made the outside diameter of the through hole of said 
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annular covering device material smaller than an inside diameter, and is characterized by making the former tilt 
angle larger than the latter tilt angle, and forming it. 

[Claim 5] The shaft with a flange which has a shaft and a flange Inner skin which has opening of a major 
diameter, and opening of a minor diameter, and forms a radial internal clearance between the peripheral faces 
of said shaft It is the fluid hydrodynamic bearing equipped with the above, and it is ring-like opening of said 
piece saccate fluid restoration section which functions as the capillary tube seal section, and is characterized 
by using ring-like opening formed between opening of the minor diameter of said sleeve, and said shaft which 
penetrates this as reverse funnel shape ring-like opening which made the outside diameter smaller than an 
inside diameter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the capillary tube seal structure of a fluid hydrodynamic 
bearing where of consisted of bearing configuration members containing a shaft and the sleeve which receives 
said shaft, the piece saccate fluid restoration section which opened for free passage the radial internal 
clearance formed between these bearing configuration members and two or more clearances including a thrust 
clearance was filled up with the fluid for lubrication, and the radial dynamic-pressure generating slot was 
established in said radial internal clearance, and the thrust dynamic-pressure generating slot was established in 
said thrust clearance. 
[0002] 

[Description of the Prior Art] A fluid hydrodynamic bearing uses the shaft 1 with a flange, a sleeve 4, and the 
annular covering device material 5 as a bearing configuration member, as shown in drawing 6 . Two or more 
minute clearances R1, R2, R3, R4, and R5 formed between these bearing configuration members are open for 
free passage, and form the piece saccate fluid restoration section, and this piece saccate fluid restoration 
section is filled up with the lubricating oil F. The shaft 1 with a flange is an abbreviation cross shaft formed 
from the ring section 3 used as the cylinder section 2 used as a shaft, and a flange. 

[0003] The shaft 1 with a flange combines the thing by which the cylinder section 2 and the ring section 3 were 
manufactured by cutting or the cylinder section 2 which is the components of another object, and the ring 
section 3, and is manufactured. Said association is performed by pressing the cylinder section 2 fit in the 
through hole of the ring section 3. A sleeve 4 has inner skin which receives the shaft 1 with a flange which is 
an abbreviation cross shaft. That is, a sleeve 4 is a sleeve with a stage which has the minor diameter body in 
which the cylinder section 2 of the shaft 1 bottom with a flange is inserted free [ rotation ], and the m^jor- 
diameter body in which the ring section 3 of the shaft 1 with a flange is inserted free [ rotation ]. 
[0004] The minute clearance R4 is a radial internal clearance in the minute clearances R1 , R2, R3, R4, and R5. 
The minute clearance R4 which is a radial internal clearance is a minute clearance formed by the peripheral 
face of the lower cylinder section 2, and the inner skin of the minor diameter body of a sleeve 4. The radial 
dynamic pressure generating slot G1 like a herringbone slot is formed in the peripheral face of the lower 
cylinder section 2. 

[0005] The minute clearances R1 and R3 are thrust clearances in the minute clearances R1 , R2, R3, R4, and 
R5. The minute clearance R1 which is the 1st thrust clearance is a minute clearance formed by the radial front 
face of the outside of the ring section 3, and the opposed face of the annular covering device material 5. 
Moreover, the minute clearance R3 which is the 2nd thrust clearance is formed in the radial interface of the 
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radial front face inside the ring section 3, the minor diameter body of a sleeve 4, and a major-diameter body. 
The thrust dynamic pressure generating slot G2 (refer to drawing 7 ) of the shape of a spiral like a herringbone 
slot is formed in the outside of the ring section 3 and the inside radial front face, i.e., a top face, and the 
inferior surface of tongue, respectively. 

[0006] The taper-like minute clearance S formed between the peripheral face of the upper cylinder section 2 
and the inner skin of the through hole of the annular covering device material 5 is the capillary tube seal 
section which functions as a lubricating oil F not leaking out outside using the capillary tube force and surface 
tension. 

[0007] By the way, the above-mentioned taper-like minute clearance S is ring-like opening to the atmospheric 
air of the piece saccate fluid restoration section which two or more minute clearances R1, R2, R3, R4, and R5 
opened for free passage and formed. And it is funnel shape ring-like opening which made the diameter of the 
outside larger than an inside diameter so that the fluid for lubrication with which the piece saccate fluid 
restoration section was filled up may not leak out outside. It is funnel shape ring-like opening formed between 
the taper side where the above-mentioned taper-like minute clearance S made the detail greatly the diameter 
outside the diameter inside the inner skin of the through hole of the annular covering device material 5, and the 
peripheral face of the upper cylinder section 2 more. 

[0008] Like ♦***, the conventional capillary tube seal section is a thing using the capillary tube force and 
surface tension, has the advantage of being easy to manufacture since it is a simple configuration, and is widely 
adopted as various kinds of fluid hydrodynamic bearings. However, the conventional fluid hydrodynamic bearing 
equipped with the capillary tube seal section using such capillary tube force and surface tension may cause the 
serious problems that the fluid for lubrication leaks out of bearing, such as the so-called oil leakage, when used 
under a severe environment. Oil leakage has high possibility of causing bearing printing and causing a fatal 
problem for motors, such as a motor halt. 

[0009] By the way, the minute clearances R2 and R5 are lubrication sumps which act so that an oil piece may 
not arise in the thrust clearances R1 and R3 and a radial internal clearance R4 at the time of high-speed 
rotation in the minute clearances R1, R2, R3, R4, and R5. In the fluid hydrodynamic bearing which has such a 
lubrication sump, when foreign matters, such as dust and wear powder, exist in the lubrication sump, these 
serve as a nucleus and there is a possibility that air bubbles may be generated to a lubricating oil. When such 
air bubbles are generated, smooth circulation of a lubricating oil is spoiled and there is a problem of dynamic 
pressure declining or a lubricating oil leaking outside from the taper-like minute clearance S. Then, in the 
hydrodynamic bearing equipment indicated by JP,10-339320,A, it is made the magnitude in which a lubricating 
oil does not leak the clearance content volume of the capillary tube seal section corresponding to the above- 
mentioned taper-like minute clearance S even if there is generating of air bubbles. Moreover, the device is 
given to the configuration and include angle of a lubrication sump while establishing an air pocket in a 
lubrication sump. However, such a means is not employable as a thin hydrodynamic bearing. 
[0010] [Problem(s) to be Solved by the Invention] The 1st technical problem which it is going to solve is raising 
the seal effectiveness of the capillary tube seal section of a fluid hydrodynamic bearing. 
[001 1] The 2nd technical problem which it is going to solve is raising the seal effectiveness of the capillary 
tube seal section of the fluid hydrodynamic bearing equipped with the lubrication sump with a possibility of 
generating air bubbles. 

[0012] The 3rd technical problem which it is going to solve consists of a shaft with a flange, a sleeve, and 
annular covering device material, the fluid hydrodynamic bearing which filled up with and constituted the fluid 
for lubrication in the piece saccate fluid restoration section which has ring-like opening which is the piece 
saccate fluid restoration section formed between these bearing configuration members, and functions as the 
capillary tube seal section between the peripheral face of said shaft, and the inner skin of said annular covering 
device material — or In the fluid hydrodynamic bearing motor equipped with this fluid hydrodynamic bearing, it 
is heightening the seal effectiveness of said ring-like opening. 

[001 3] The 4th technical problem which it is going to solve consists of a shaft with a flange, a sleeve, and disc- 
like covering device material, the fluid hydrodynamic bearing which filled up with and constituted the fluid for 
lubrication in the piece saccate fluid restoration section which has ring-like opening which is the piece saccate 
fluid restoration section formed between these bearing configuration members, and functions as the capillary 
tube seal section between the peripheral face of said shaft, and the inner skin of said sleeve — or In the fluid 

hydrodynamic bearing motor equipped with this fluid hydrodynamic bearing, it is heightening the seal 

effectiveness of said ring-like opening. 

[0014] 

[Means for Solving the Problem] Invention of claim 1 which solves the above-mentioned technical problem 
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consists of bearing configuration members containing a shaft and the sleeve which receives said shaft. The 
piece saccate fluid restoration section which opened for free passage the radial internal clearance formed 
between these bearing configuration members and two or more clearances including a thrust clearance is filled 
up with the fluid for lubrication. In the fluid hydrodynamic bearing by which the radial dynamic pressure 
generating slot was established in said radial internal clearance, and the thrust dynamic pressure generating 
slot was established in said thrust clearance Let ring-like opening of said piece saccate fluid restoration 
section which functions as the capillary tube seal section be reverse funnel shape ring-like opening which made 
the outside diameter smaller than an inside diameter. 

[0015] Invention of claim 2 which solves the 1st and 2nd technical problems of the above The sleeve which has 
the inner skin which forms a radial internal clearance between the shaft with a flange which has a shaft and a 
flange, and one opening and the peripheral face of said flange, Use as a bearing configuration member the 
annular covering device material which plugs up opening of said sleeve, and the piece saccate fluid restoration 
section which opened for free passage the radial internal clearance formed among these bearing configuration 
members and two or more minute clearances including a thrust clearance is filled up with the fluid for 
lubrication. In the fluid hydrodynamic bearing which established the radial dynamic pressure generating slot in 
said radial internal clearance, established the thrust dynamic pressure generating slot in said thrust clearance, 
and was constituted Let ring-like opening of said piece saccate fluid restoration section which functions as the 
capillary tube seal section be reverse funnel shape ring-like opening which made the outside diameter smaller 
than an inside diameter. 

[0016] And said reverse funnel shape ring-like opening should be made into the taper side which made smaller 
than an inside diameter the outside diameter of said shaft located in the through hole of said annular covering 
device material, and should make the former tilt angle larger than the latter tilt angle, and should form while 
making it into the taper side which made the outside diameter of the through hole of said annular covering 
device material smaller than an inside diameter. Moreover, said reverse funnel shape ring-like opening should 
be made into the taper side which made smaller than an inside diameter the outside diameter of the annular 
lobe of said flange projected so that it may be located in the through hole of said annular covering device 
material, and should make the former tilt angle larger than the latter tilt angle, and should form while making it 
into the taper side which made the outside diameter of the through hole of said annular covering device 
material smaller than an inside diameter. 

[0017] Furthermore, invention of claim 5 which solves the 1st and 3rd technical problems of the above The 
sleeve which has the inner skin which has the shaft with a flange which has a shaft and a flange, opening of a 
major diameter, and opening of a minor diameter, and forms a radial internal clearance between the peripheral 
faces of said shaft, The disc-like covering device material which plugs up opening of said sleeve major diameter 
is used as a bearing configuration member. The piece saccate fluid restoration section which opened for free 
passage the radial internal clearance formed among these bearing configuration members and two or more 
minute clearances including a thrust clearance is filled up with the fluid for lubrication. In the fluid 
hydrodynamic bearing which established the radial dynamic pressure generating slot in said radial internal 
clearance, established the thrust dynamic pressure generating slot in said thrust clearance, and was 
constituted It is ring-like opening which functions as the capillary tube seal section of said piece saccate fluid 
restoration section; It is formed between opening of the minor diameter of said sleeve, and said shaft which 
penetrates this, and let ** be reverse funnel shape ring-like opening which made the outside diameter smaller 
than an inside diameter for ring-like opening. 
[0018] 

[Embodiment of the Invention] The fluid hydrodynamic bearing of the 1st operation gestalt of this invention 
uses the shaft 1 with a flange, a sleeve 4, and the annular covering device material 5 as a bearing configuration 
member, as shown in drawing 1 . Two or more minute clearances R1 , R2, R3, R4, and R5 formed between these 
bearing configuration members are open for free passage, and form the piece saccate fluid restoration section, 
and this piece saccate fluid restoration section is filled up with the lubricating oil F. The shaft 1 with a flange is 
an abbreviation cross shaft formed from the ring section 3 used as the cylinder section 2 used as a shaft, and 
a flange. In the fluid hydrodynamic bearing of the 1 st operation gestalt, the ring section 3 functions as a thrust 
bearing configuration member. 

[0019] The shaft 1 with a flange combines the thing by which the cylinder section 2 and the ring section 3 were 
manufactured by cutting or the cylinder section 2 which is the components of another object, and the ring 
section 3, and is manufactured. Said association is performed by pressing the cylinder section 2 fit in the 
through hole of the ring section 3. A sleeve 4 has inner skin which receives the shaft 1 with a flange which is 
an abbreviation cross shaft. That is, a sleeve 4 is a sleeve with a stage which has the minor diameter body in 
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which the cylinder section 2 of the shaft 1 bottom with a flange is inserted free [ rotation 1 and the major- 
diameter body in which the ring section 3 of the shaft 1 with a flange is inserted free [ rotation ]. 
[0020] The minute clearance R4 is a radial internal clearance in the minute clearances R1, R2, R3, R4, and R5. 
The minute clearance R4 which is a radial internal clearance is a minute clearance formed by the peripheral 
face of the lower cylinder section 2, and the inner skin of the minor diameter body of a sleeve 4. The radial 
dynamic pressure generating slot G1 like a herringbone slot is formed in the peripheral face of the lower 
cylinder section 2. 

[0021] The minute clearances R1 and R3 are thrust clearances in the minute clearances R1, R2, R3, R4, and 
R5. The minute clearance R1 which is the 1st thrust clearance is a minute clearance formed by the radial front 
face of the outside of the ring section 3, and the opposed face of the annular covering device material 5. 
Moreover, the minute clearance R3 which is the 2nd thrust clearance is formed in the radial interface of the 
radial front face inside the ring section 3, the minor diameter body of a sleeve 4, and a major^diameter body. 
The thrust dynamic pressure generating slot G2 (refer to drawing 7 ) of the shape of a spiral like a herringbone 
slot is formed in the outside of the ring section 3 and the inside radial front face, i.e., a top face, and the 
inferior surface of tongue, respectively. 

[0022] The taper-like minute clearance S formed between peripheral face 2with taper a of the upper cylinder 
section 2 and inner skin 5with taper a of the through hole of the annular covering device material 5 is the 
capillary tube seal section of the structure by which this invention which functions as a lubricating oil F not 
leaking out outside using a centrifugal force in addition to the capillary tube force and surface tension is 
characterized. 

[0023] That is, unlike the conventional thing, the taper-like minute clearance S by which this invention is 
characterized is reverse funnel shape ring-like opening. In more detail, said reverse funnel shape ring-like 
opening is made into the taper side which made smaller than an inside diameter the outside diameter of the 
shaft 2 of the bottom located in the through hole of the annular covering device material 5, and makes the 
former tilt angle larger than the latter tilt angle, and forms while making it into the taper side which made the 
outside diameter of the through hole of the annular covering device material 5 smaller than an inside diameter. 
[0024] By having considered as such reverse funnel shape ring-like opening, as shown in drawing 2 (b), in 
addition to the capillary tube force shown by the left-hand side arrow head, at the time of rotation, the fluid for 
lubrication receives the centrifugal force shown by the right-hand side arrow head. So, the fluid for lubrication 
is lengthened by the force strong against the interior of bearing. Therefore, at the time of rotation, possibility 
that the fluid for lubrication will begin to leak outside decreased sharply, and, as for the fluid hydrodynamic 
bearing equipped with the capillary tube seal section of reverse funnel shape ring-like opening concerning this 
invention, the seal effectiveness increased. And the seal effectiveness at the time of this rotation is maintained 
even if air bubbles are generated in a metaphor lubricating oil. In addition, at the time of quiescence, as shown 
in drawing 2 (a), the seal effectiveness is the same as the conventional thing. That is, the fluid for lubrication is 
held in bearing with the capillary tube force and surface tension which are shown by the left-hand side arrow 
head. 

[0025] The fluid hydrodynamic bearing of the 2nd operation gestalt of this invention uses the shaft 1 with a 
flange, a sleeve 4, and the annular covering device material 5 as a bearing configuration member, as shown in 
drawing 3 . Two or more minute clearances R1, R2, R3, R4, and R5 formed between these bearing configuration 
members are open for free passage, and form the piece saccate fluid restoration section, and this piece 
saccate fluid restoration section is filled up with the lubricating oil F. The shaft 1 with a flange is an 
abbreviation reverse T character mold shaft formed from the ring section 3 used as the cylinder section 2 used 
as a shaft, and a flange. In the fluid hydrodynamic bearing of the 2nd operation gestalt, the ring section 3 
functions also as a configuration member of radial bearing with a thrust-bearing configuration member. And the 
annular height which has peripheral face 3with taper a is formed in the ring section 3 in drawing 3 . 
[0026] The shaft 1 with a flange combines the cylinder section 2 and the ring section 3 which are the 
components of another object and is manufactured. Said association is performed by pressing the cylinder 
section 2 fit in the through hole of the ring section 3. A sleeve 4 has inner skin which receives the shaft 1 with 
a flange which is an abbreviation reverse T character mold shaft. That is, a sleeve 4 is a sleeve of the cross- 
section abbreviation rectangle which has the body in which the ring section 3 of the shaft 1 with a flange is 
inserted free [ rotation ]. 

[0027] The minute clearance R2 is a radial internal clearance in the minute clearances R1 , R2, R3, R4, and R5. 
The minute clearance R2 which is a radial internal clearance is a minute clearance formed by the peripheral 
face of the ring section 3, and the inner skin of a sleeve 4. The radial dynamic pressure generating slot G1 like 
a herringbone slot is formed in the peripheral face of the ring section 3. 



file://C:¥Documents%20and%20Settings¥Administrator¥My%20Documents¥JPOEn¥JP-A-2002-1... 2004/05/25 



JP-A-2002-1 68250 8/1 2 

[0028] The minute clearances R1 and R3 are thrust clearances in the minute clearances R1, R2. R3, R4, and 
R5. The minute clearance R1 which is the 1st thrust clearance is a minute clearance formed by the radial front 
face of the outside of the ring section 3, and the opposed face of the annular covering device material 5. 
Moreover, the minute clearance R3 which is the 2nd thrust clearance is formed on the radial front face inside 
the ring section 3, and the base of a sleeve 4. In drawing 3 , although the center section of the base of a sleeve 
4 is formed by disc-like covering device material 4b, this may be formed in a sleeve 4 and one. The thrust 
dynamic pressure generating slot G2 (refer to drawing 7 ) of the shape of a spiral like a herringbone slot is 
formed in the outside of the ring section 3 and the inside radial front face, i.e., a top face, and the inferior 
surface of tongue, respectively. 

[0029] The taper-like minute clearance S formed between inner skin 5with taper a of the through hole of the 
annular covering device material 5 and peripheral face 3with taper a of the annular height of the ring section 3 
is the capillary tube seal section of the structure by which this invention which functions as a lubricating oil F 
not leaking out outside using a centrifugal force in addition to the capillary tube force and surface tension is 
characterized. 

[0030] That is, unlike the conventional thing, the taper-like minute clearance S by which this invention is 
characterized is reverse funnel shape ring-like opening. In more detail, said reverse funnel shape ring-like 
opening is set to taper side 3a which made the outside diameter of the annular height of the ring. section 3 
smaller than an inside diameter, and makes the former tilt angle larger than the latter tilt angle, and forms while 
setting it to taper side 5a which made the outside diameter of the through hole of the annular covering device 
material 5 smaller than an inside diameter. 

[0031] By having considered as such reverse funnel shape ring-like opening, as shown in drawing 2 (b), in 
addition to the capillary tube force shown by the left-hand side arrow head, at the time of rotation, the fluid for 
lubrication receives the centrifugal force shown by the right-hand side arrow head. So, the fluid for lubrication 
is lengthened by the force strong against the interior of bearing. Therefore, at the time of rotation, possibility 
that the fluid for lubrication will begin to leak outside decreased sharply, and, as for the fluid hydrodynamic 
bearing equipped with the capillary tube seal section of reverse funnel shape ring-like opening concerning this 
invention, the seal effectiveness increased. And the high seal effectiveness at the time of this rotation is 
maintained even if air bubbles are generated in a metaphor lubricating oil. In addition, at the time of quiescence, 
as shown in drawing 2 (a), the seal effectiveness is the same as the conventional thing. That is, the fluid for 
lubrication is held in bearing with the capillary tube force and surface tension which are shown by the left-hand 
side arrow head. 

[0032] The fluid hydrodynamic bearing of the 3rd operation gestalt of this invention uses the shaft 1 with a 
flange, and a sleeve 4 as a bearing configuration member, as shown in drawing 4 . Two or more minute 
clearances R1, R2, R3, and R4 formed between these bearing configuration members are open for free passage, 
and form the piece saccate fluid restoration section, and this piece saccate fluid restoration section is filled up 
with the lubricating oil F. The shaft 1 with a flange is an abbreviation reverse T character mold shaft formed 
from the ring section 3 used as the cylinder section 2 used as a shaft, and a flange. In the fluid hydrodynamic 
bearing of the 3rd operation gestalt, the ring section 3 functions as a thrust bearing configuration member. 
Moreover, the taper section which has peripheral face 2with taper a is formed in the upper part of the cylinder 
section 2 of the shaft 1 with a flange. Furthermore, opening of a sleeve 4 is formed so that it may have inner 
skin 4with taper a. 

[0033] The shaft 1 with a flange combines the cylinder section 2 and the ring section 3 which are the 
components of another object, and is manufactured. Said association is performed by pressing the cylinder 
section 2 fit in the through hole of the ring section 3. A sleeve 4 has inner skin which receives the shaft 1 with 
a flange which is an abbreviation reverse T character mold shaft. That is, a sleeve 4 is a sleeve with a stage 
which has the major— diameter body in which the ring section 3 of the shaft 1 with a flange is inserted free 
[ rotation ], and the minor diameter body in which the cylinder section 2 is inserted free [ rotation ]. 
[0034] The minute clearance R4 is a radial internal clearance in the minute clearances R1, R2, R3, and R4. The 
minute clearance R4 which is a radial internal clearance is a minute clearance formed by the peripheral face of 
the cylinder section 2, and the inner skin of the minor diameter body of a sleeve 4. The radial dynamic pressure 
generating slot G1 like a herringbone slot is formed in the peripheral face of the cylinder section 2. 
[0035] The minute clearances R1 and R3 are thrust clearances in the minute clearances R1, R2, R3, and R4. 
The minute clearance R1 which is the 1st thrust clearance is a minute clearance formed on the radial front 
face of the ring section 3 bottom, and the base of the major-diameter body of a sleeve 4. Moreover, the minute 
clearance R3 which is the 2nd thrust clearance is formed in the radial interface of the radial front face . of the 
ring section 3 top, the minor diameter body of a sleeve 4, and a major-diameter body. In drawing 4 , the base of 
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the major-diameter body of a sleeve 4 is formed by disc-like covering device material 4b. The thrust dynamic 
pressure generating slot G2 (refer to drawing 7 ) of the shape of a spiral like a herringbone slot is formed in the 
outside of the ring section 3 and the inside radial front face, i.e., a top face, and the inferior surface of tongue, 
respectively. 

[0036] The taper-like minute clearance S formed between peripheral face 2with taper a of the cylinder section 
2 of the shaft 1 with a flange and inner skin 4with taper a of opening of a sleeve 4 is the capillary tube seal 
section of the structure by which this invention which functions as a lubricating oil F not leaking out outside 
using a centrifugal force in addition to the capillary tube force and surface tension is characterized. 
[0037] That is, unlike the conventional thing, the taper-like minute clearance S by which this invention is 
characterized is reverse funnel shape ring-like opening. In more detail, said reverse funnel shape ring-like 
opening is set to taper side 2a which made the outside diameter of the taper section of the cylinder section 2 
smaller than an inside diameter, and makes the former tilt angle larger than the latter tilt angle, and forms while 
setting it to taper side 4a which made the outside diameter of opening of a sleeve 4 smaller than an inside 
diameter. 

[0038] By having considered as such reverse funnel shape ring-like opening, as shown in drawing 2 (b), in 
addition to the capillary tube force shown by the left-hand side arrow head, at the time of rotation, the fluid for 
lubrication receives the centrifugal force shown by the right-hand side arrow head. So, the fluid for lubrication 
is lengthened by the force strong against the interior of bearing. Therefore, at the time of rotation, possibility 
that the fluid for lubrication will begin to leak outside decreased sharply, and, as for the fluid hydrodynamic 
bearing equipped with the capillary tube seal section of reverse funnel shape ring-like opening concerning this 
invention, the seal effectiveness increased. And the high seal effectiveness at the time of this rotation is 
maintained even if air bubbles are generated in a metaphor lubricating oil. In addition, at the time of quiescence, 
as shown in drawing 2 (a), the seal effectiveness is the same as the conventional thing. That is, the fluid for 
lubrication is held in bearing with the capillary tube force and surface tension which are shown by the left-hand 
side arrow head. 

[0039] Drawing 5 is the sectional view of one example of the fluid hydrodynamic bearing motor by which Rota 
containing the Rota magnet 8 attached in the inner skin of the skirt-board section of the cup-like hub 6 into 
which a magnetic disk is loaded, and a cup-like hub was supported by the fluid hydrodynamic bearing of the 1st 
operation gestalt of drawing 1 free [ the rotation to a stator ]. The stator coil 7 attached in the base substrate 
9, the sleeve 4 of the fluid hydrodynamic bearing fixed to the base substrate 9, and the peripheral face of a 
sleeve 4 is included in said stator. And it has fixed by carrying out the cup-like hub 6 in said Rota at the shaft 
1 with a flange of a fluid hydrodynamic bearing at the same axle, the fluid hydrodynamic bearing motor shown in 
drawing 5 — mutual [ between a stator coil 7 and the Rota magnet 8 ] — electromagnetism — it rotates 
according to an operation. 

[0040] In the above, the fluid hydrodynamic bearing concerning this invention was explained to the detail about 
the 3rd operation gestalt from the 1st operation gestalt. By the way, although these 1st operation gestalten to 
each 3rd operation gestalt was a shaft rotation mold fluid hydrodynamic bearing, naturally this invention is 
applied also to a shaft cover-half fluid hydrodynamic bearing, and does the expected seal effectiveness so. 
[0041] 

[Effect of the Invention] The very high seal effectiveness of preventing the fluid for lubrication leaking out 
outside by the centrifugal force according to the capillary tube force with this invention from ring-like opening 
which is functioning as a capillary tube seal as draws the fluid for lubrication in the interior of bearing at the 
time of quiescence in addition to [ again ] the capillary tube force in the time of rotation came to be acquired. 
And the high seal effectiveness at the time of this rotation is maintained even if air bubbles are generated in a 
metaphor lubricating oil. 

[0042] The seal effectiveness of a ring form fluid hydrodynamic bearing that especially the ring form fluid 
hydrodynamic bearing that consisted of a shaft with a flange which has the ring with which the radial dynamic 
pressure generating slot was formed in the peripheral face, and the thrust dynamic pressure generating slot 
was formed in the radial front face, and a sleeve which receives this applied this invention for which it uses a 
centrifugal force since the volume of the piece saccate fluid restoration section is large is very large. 
[0043] And since it can manufacture without increasing components mark and a manufacture man day though 
it is the fluid hydrodynamic bearing from which such very high seal effectiveness is acquired, even if it 

performs amelioration by this invention, there is also an advantage that there Is no cost rise of a product. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the fluid hydrodynamic bearing of the 1st operation gestalt of this 
invention having exaggerated and shown the minute clearance. 

[Drawing 2] It is the fluid dynamic pressure bearing-portions expanded sectional view of the 1st operation 
gestalt of this invention. 

[Drawing 3] It is the sectional view of the fluid hydrodynamic bearing of the 2nd operation gestalt of this 
invention having exaggerated and shown the minute clearance. 

[Drawing 4] It is the sectional view of the fluid hydrodynamic bearing of the 3rd operation gestalt of this 
invention having exaggerated and shown the minute clearance. 

[Drawing 5] It is the sectional view of one example of the liquid bearing motor equipped with the fluid 
hydrodynamic bearing of the 1st operation gestalt of this invention. 

[Drawing 6] It is the sectional view of the fluid hydrodynamic bearing of one conventional example having 
exaggerated and shown the minute clearance. 

[Drawing 7] It is drawing having shown an example of the thrust dynamic pressure generating slot G2. 
[Description of Notations] 

1 Shaft 

2 Cylinder Section or Shaft 

2a A peripheral face with a taper 

3 Ring Section or Flange 

3a The peripheral face with a taper of the annular lobe of a flange 

4 Sleeve 

4a Inner skin with a taper 

4b Disc-like covering device material 

5 Annular Covering Device Material 
5a Inner skin with a taper 

6 Hub 

7 Stator Coil 

8 Rota Magnet 

9 Base Substrate 

F A lubricating oil or the fluid for lubrication 
R1-R5 Minute clearance 
G1 Radial dynamic pressure generating slot 
G2 Thrust dynamic pressure generating slot 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 





[Drawing 3] 




[Drawing 4] 




[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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